A nesting rate of 27.5%, based upon telemetry an blood plasma analysis, was reported for South Carolina (Wilkinson 1983), but the sample was skewed towards large females >2.13-m TL. Taylor (1984) reported a nesting rate of 28% from a telemetry study of female alligators conducted within cypress (Taxodium distichum)-tupelo (Nyssa aquatica) lake habitat in northwestern Louisiana. Again, the calculated nesting rate was not representative of the entire population of adult-sized females.
Our objectives were to estimate (1) the mean nesting rate of >1.83-m TL female alligators during 1986-89; (2) the number of nests produced annually; (3) the annual nesting rate of adult females (> 1.83-m TL); (4) the relationship between observed rates of nesting and their associated numbers of nests; (5) the percentages of adult-sized (_ 1.83-m TL) females classified as either immature or mature but nonreproductively active, i.e., not nesting that year; (6) a nest multiplier for extrapolating from the average number of nests to total population; and (7) a total population estimate based upon average nest production, nesting rates, and the size-class frequency distribution of Louisiana alligator populations.
We express our thanks to all those who participated in data collection and assisted in Data Collection.-Adult-sized alligators were harvested by baited hook and line, taken to a central check point, sexed, measured for total length, and weighed. Lengths of individuals with some portion of their tail missing were converted to potential total length (TL). Alligators were refrigerated and transported to a processing plant by boat and truck each day. After females had been skinned, intact reproductive tracts were removed, frozen, and later analyzed to determine reproductive status.
Reproductive Status Classification. -We grouped alligators into 3 TL classes: 1.83-2.12 m, 2.13-2.42 m, and >2.42 m. Reproductive tracts were classified as immature (had never laid eggs), producer (postoviposition; laid eggs current yr, with corpora lutea), and mature but did not lay eggs. The last category included alligators that were quiescent, developed ova but did not ovulate, ovulated but failed to lay, and barren. We based the classification on a combination of (1) presence of eggs in oviduct; (2) width and striated condition of oviduct; (3) presence, size, and coloration of ova; (4) size and condition of ovary; (5) presence and size of identifiable ova rupture sites (corpora lutea); and (6) presence of membranes blocking the cloacal end of the oviducts in immature animals. Reproductive tracts classified as immature typically had thin, nearly transparent oviducts and small ovaries with follicles but few to no developing ova. Those classified as producers had thickened, striated oviducts and readily identifiable ova rupture sites on the ovary. All other reproductive tracts were classified as mature, that did not lay. These alligators had substantial variation in size and condition of ovaries and oviducts and in size, condition, and number of ova present. We assumed that animals that laid eggs had constructed a nest.
Nest Surveys.-Joanen and McNease (1978) described aerial surveys to estimate nest production. Beginning in 1986, 21 total count aerial survey units (22 in 1989) were randomly selected within each of 3 marsh management types on Marsh Island. We surveyed 14.3% of the alligator habitat in our study area (15.4% of weired habitat, 12.4% of unweired habitat, and 27.6% of impounded habitat). Annual estimates of the total number of nests present were obtained by calculating the number of nests per hectare for each sampling unit, summing within each habitat type, and calculating a mean, variance, and standard error for each habitat type. Numbers of nests for each habitat type were totaled, and we used stratified sampling procedures to estimate total nests on the study area.
Population A population estimate per 100 adults was obtained for a posthatching (fall) population by summing the number of alligators in each size class. Excluding the hatchling size class provides a prehatching (summer) population estimate. We calculated summer and fall nest extrapolators by dividing the total population estimates by the estimated average nest production. 
Population Estimates
We used our size-class frequency distribution model to determine average nest-to-population extrapolation factors for the prehatching (summer) and posthatching (fall) populations ( Fig. 1 and Table 4 Pre-hunt populations for individual years can be calculated by using appropriate yearly data (Table 3) . 
DISCUSSION

Reproductive Performance
Nesting rates can be most accurately calculated immediately postnesting. Samples taken during April and May 1986 (prenesting) indicated a higher production rate (46.2%) than those during July 1986 (26.2%) because some vitellogenic females that did not ovulate or did not deposit eggs were classified as potential producers. Therefore, it is not possible to determine accurately the reproductive status of alligators harvested (prenesting) in April and May. The cause of these reproductive failures is unknown. Nest densities on Marsh Island during our study averaged 1 nest per 55.9 ha. During the initial harvest year (1986) nest densities averaged 1 per 33.2 ha and on selected portions of the study area have been documented as high as 1 nest per 9.3 ha. Because habitat has not degraded and alligators are known to have nested in higher densities in the past (N. Kinler, La. Dep. Wildl. and Fish., unpubl. data), density-dependent factors do not seem to be the cause of reproductive failure. Nutrition, environmental factors (water levels, temp, rainfall, etc.), and physiological requirements may all affect reproductive success; however, no definitive data relative to reproductive failure and these parameters were collected during our study.
Because it is difficult to accurately assess reproductive performance of animals collected either prenesting or late postnesting, a sample of 149 adult-sized females collected from the study area over a 12-month period during 1985 (D. Taylor, La. Dep. Wildl. and Fish., unpubl. data) produced a reproductive rate proven invalid by our 1986 data. Additionally, inadequate nest survey sample sizes prior to 1986 caused the number of nests to be overestimated. This invalid reproductive rate and inadequate nest survey resulted in an overestimation of alligators present on Marsh Island and a subsequent overharvest during 1986. The July 1987 data, an even larger sample size than the July 1986 data, indicated that the mean prehunt population of adult females in 1987 was estimated to have been reduced by 21.6% due to harvesting in 1986. In 1987 only 553 nests were produced at the determined nesting rate of 25.4%. The prehunt population of adult-sized females in 1988 could not be accurately estimated due to small sample size. We estimated that the 1989 mean prehunt population was reduced by 15.8% from the 1987 harvest. From a statistical standpoint, the estimated prehunt populations of adult-sized females did not differ significantly between years. However other measures of relative alligator abundance, such as night counts, harvest success, catch rate, and average size of alligators harvested, leads the authors to agree that the adult segment of the alligator population on Table 4 . Data used to develop the alligator population size-class frequency distribution model (Fig. 1) and data generated by that model. 
Data used
Estimating Nest Production
Nest surveys conducted during 1986-89 examined 14.3% of available habitat on the study area. The sampling and analysis technique employed resulted in nest estimates with high variances. However, financial restraints did not allow for an increased sample size. By comparison, current alligator harvest quotas in Louisiana are established by using a 2.75% transect sample to estimate nests present on 1,178,000 ha of alligator habitat. We doubt that other managers will be able to achieve greater sampling rates than we used. Therefore, managers must combine nest count estimates with other available demographic data to establish appropriate harvest quotas.
Population Estimates
Chabreck ( By comparison, our size-class frequency distribution model employed intensive nest counts, a 1.0 M/F sex ratio, and reproductive data from 1,715 females and includes the <0.3-m TL size class. These data indicate that adult-sized alligators and nesting females comprise 10.0 and 1.2% of the posthatching population, respectively. Nest-to-population extrapolation factors for the prehatching (61) and posthatching (83) population provide a more reliable estimate of an alligator population than does the extrapolation factor developed by Chabreck (1966). As additional demographic data on alligators are collected these estimates may be further refined.
